Introduction
Measurement of aerosol size distribution plays an important role in the atmospheric aerosol investigations, such as particle source apportionment, effect of atmospheric aerosols on human health and the climate and so on. Nowadays people pay more and more attention to the airborne nanoparticles due to higher particle number concentration and larger surface area, i.e. airborne nanoparticles have higher concentration of adsorbed or condensed toxic material per unit mass. In this study, a wide range aerosol spectrometer (WRAS, Grimm Aerosol Technik, Germany) was applied for comprehensive aerosol measurements of atmospheric aerosols. Methods This WRAS system consists of a scanning mobility particle sizer with condensation particle counter (SMPS+C) and an optical aerosol spectrometer (OPC), as illustrated in Fig.1 , including a sampling probe with a Nafion dryer inside and optional meteorological sensors for measuring ambient air temperature and relative humidity. The GRIMM OPC works on the basis of the light-scattering technology for single particle counts. As shown in Fig.1c , a semiconductor laser serves as the light source. The signal scattered from the particle passing the laser beam is collected at ca. 90° by a mirror and transferred to a recipient-diode. The detected signals are further analyzed and classified in multi channels. With this spectrometer one can measure the particle size distribution in the size range of 250nm -32µm.
The GRIMM SMPS+C includes a condensation particle counter (CPC) and a differential mobility analyzer (DMA), as shown in Fig.1d . During the measurement larger particles, which would complicate the data analysis, are removed firstly by an impactor at the inlet of the DMA, and then fine and ultrafine particles are classified with a DMA after they pass through a bipolar charger (Neutralizer Am241), which establishes a well defined charge distribution of the particles. The classification (i.e. the selection of a well defined fraction from a broad size distribution) occurs in the electrostatic field in the annulus between inner and outer electrodes of the DMA. Only particles of a certain size or mobility reach a narrow slit at the bottom of the inner electrode and are measured with a CPC. A size distribution in the size range of 5.5nm -350nm can be obtained by changing the DMA voltage stepwise.
These two datasets from the OPC and SMPS+C are automatically synchronized and combined using the GRIMM software, as displayed in Fig.1e . Thus, this WRAS system allows the measurement of wide range particle size distributions from 5.5nm to 32µm. Figure 2 shows a particle size distribution measured at the Meteorological Observatory Hohenpeissenberg, Germany. 
Conclusions
Numerous continuous measurements of particle size distribution indicate the time variation of airborne particles from various sources, like rush hour, traffic emissions, power plants out of the measurement site, and organic components due to photochemical reactions. Furthermore, combination with meteorological data and gas concentrations will also help study the transport and mixing processes of atmospheric aerosols.
